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Crystallography General Methods. XRD data was collected on either a Siemens or Bruker three-circle diffractometer with a Smart 1K CCD detector using Mo K radiation ( = 0.71073), performing -and -scans and cooled with an Oxford Cryosystems crystal cooling system. The structures were solved by direct methods and refined on F 2 by full-matrix least-squares techniques using SHELX program package2,3,4 and Olex2.
1 , 2   Table S1 . Crystal data and structure refinement for the cobalt complexes.
[CoN4]
[ 3 For each calculation, an unrestricted B3LYP hybrid functional was used with TZVP functional for cobalt atoms and 6-31 + g(d) for the other atoms. After optimization, a frequency calculation was performed to ensure that they are true minima. To obtain the open-shell singlet configurations, we performed a wavefunction stability calculation provided by Gaussian03 (key word "stable=opt").
4 This method creates a broken symmetry solution with separated alpha and beta spin manifolds.
5 To ensure that the open-shell singlet was indeed lowest in energy, the same calculation was performed but with a forced restricted solution. Figure S3 . Note that the amount of Co was calculate from the Co 3p peak as shown in Figure S3 (f). This is because the Co 2p peaks are convoluted with the Co Auger signature, making it difficult to quantify the amount of Co from this region. 6 The presence of Si is likely due to residual SiC from the pre-electrolysis polishing, and the presence of very small amounts of Ag is likely due to the electrodeposition of Ag from AgNO3 leaking from the Ag/AgNO3 (1 mM)/MeCN reference electrode during the 40 min electrolysis. The small amounts of Na are likely due to adsorption of trace Na impurities in the electrolyte. The Co signal is attributed to electrodeposited Co from the catalyst during the 40 min bulk electrolysis. a The Fe signal on sample 2 may be due to the electrodeposition of Fe from small amounts of FeCp2 crossing through the fritted auxiliary chamber into the working chamber of the electrolysis cell The region in (f) was assumed to be due exclusively to Co 3p and contributions from possible Ag 4p and Na 2s peaks were not taken into account in the fitting-this gives us an upper limit for the amount of Co on the surface. The atomic percentages of each O, Na, Si, Ag, and Co were calculated from their respective component peaks in (b), (c), (d), (e), and (f) were normalized for their relative sensitivity factors. The atomic percentage of C was calculated from the region envelope area in (a) normalized to the C sensitivity factor. A table with all of the relevant data is shown in Table S3 . 
